INTRODUCTION
The purpose of this study was to evaluate the efficacy of a nutrition education curriculum that was developed to inspire new, more healthful dietary habits among adolescents, in order to address the growing public health problem of overweight in youth. Previous garden-based interventions improved attitudes or behaviors related to increased fruit and vegetable intake in pre-adolescent student populations. [1] [2] [3] In the present garden-totable curriculum pilot, the authors focus on improving adolescent dietary behavior and attitudes toward healthful food choices by promoting cooking with fresh ingredients and enjoying meals with friends and family.
PROGRAM DESIGN, SETTING, AND THEORETICAL FRAMEWORK
The Diet for a Healthy Planet with Teen Battle Chefs curriculum was based on Social Cognitive Theory 4 and the social ecological model, 5 both of which emphasize how behavior, personal factors, and environmental influences interact. 6 FamilyCook Productions developed a daily, 19-week, ninth-grade curriculum to address nutrition-related attitudinal and behavior changes. Details of curriculum themes and course activities can be found in the Table. The program aims to build high school students' skills related to cooking and growing food while presenting opportunities for students to gain insight into food production and marketing, as well as how environmental and personal factors can create barriers to or opportunities for good nutrition. The present intervention strategies included: skill development, experiential learning activities (eg, photovoice, 8 video, neighborhood food assessments) and personal nutrition challenges (students' reflective diaries of changes made and how the changes affected their mood). FamilyCook trains classroom teachers to teach the program to enhance its sustainability potential.
The authors applied Social Cognitive Theory in the curriculum design (Table) . In-class activities-classroom lecture, inquiry-based problemsolving activities, and weekly development of gardening and/or cooking skills-are designed to increase students' knowledge, build skills, and raise students' self-efficacy for preparing healthful snacks and meals and identifying good food choices (eg, freshly grown fruits and vegetables, whole grains, and minimally processed foods) over processed and prepackaged food. Students are asked to reflect on how to improve healthful food options in their school and community environment via menu changes and use of community gardens and farmers markets.
Evaluation Design
The Reach, Efficacy, Adoption, Implementation and Maintenance (RE-AIM) model served as the evaluation framework for the project. 9 This study's Reach focused on the penetration by grade level and the demographic characteristics of the participating students.
Program Efficacy was evaluated using both quantitative (pre-and posttests) and qualitative measures (culinary skills assessments, focus groups, reflective exercises, etc.). Preand post-intervention dietary behaviors were evaluated using 15 selected items from the Centers for Disease Control and Prevention's Youth Risk Behavior Survey. 10 These items include: fruit juice, fruit, green salad, potatoes, carrots, other vegetables, hamburger, hot dog, fried chicken, sausage, green leafy vegetables, soda or pop, milk, and sweet and salty snacks. The score for each item ranged from 0 (not consumed in the past week) to 6 (consumed 4 times per day), with a total potential score of 72. Food of low nutritional quality (eg, soda, sweet and salty snacks) were reverse scored. Also included in the student pre-and post-surveys were items related to attitudes about snacking, cooking, meal preparation, and frequency of meals enjoyed with friends and family. Additionally, student evaluation included assessment of culinary skills and culinary performance based on observation of the Increase self-efficacy for more creation of snacks from scratch over processed food students' proficiency in using a knife for chopping, following recipe directions, and so on. Qualitative measures included focus group data, journal entries, and writing activities about eating, cooking, and beliefs about food. Program Adoption was assessed by monitoring the number of teaching staff from each school who received 2 days of program training (focused on skills needed to teach the program's comprehensive lesson plans) and the number of teachers who actually taught the lessons. Program Implementation was measured by teachers' completion of a weekly online lesson feedback survey to gather information on lesson feasibility and fidelity. This feedback included suggestions to enhance student engagement, improve handouts, and better accommodate the daily 1-hour class lessons.
Program Maintenance was addressed by creating an ongoing mechanism for teacher training, as teacher attrition presents a problem for program sustainability in most innercity schools. Additionally, the authors developed relationships with school foodservice personnel to increase the potential for maintaining positive changes, as participating students were invited to join a school foodservice nutrition advisory committee.
STUDY FINDINGS
The study sample included the entire ninth-grade class (n ¼ 98) at a Brooklyn, New York, high school where nearly one third of students are from households with annual incomes below the poverty level and the school reports that 99% are from minority groups. 11 Using a randomized pretest posttest control-group design, half (n ¼ 49) of the ninth-grade class was randomly assigned to the intervention and the other half (n ¼ 49) to the comparison condition, which consisted of an art class.
Analysis of variance and t tests using SPSS (version 14.0, SPSS, Inc., Chicago, IL, 2005) demonstrated improvements in food intake based on the 15 nutrition items selected from the Youth Risk Behavior Survey for this survey. There was an overall increase in score of 4.9 points, or 20.4% (P < .01), in the intervention classes compared with 1.6 points, or 5.7%, in control classes (NS). Improved scores correlated with reporting increases in eating vegetables as snacks (r ¼ 0.64, P < .001), preparing healthful snacks for self (r ¼ 0.48, P < .01), and having sit-down meals with family (r ¼ 0.55, P < .004).
The qualitative data (eg, focus group transcripts and student writing from reflective exercises) were reviewed for common themes. These data suggested that students improved their nutrition knowledge and attitudes about healthful eating. Typical comments included: ''I used to think eating healthy was eating a fruit a day and taking your vitamin. Now I see it is more than that. I love to eat fruits and vegetables to keep healthy'' and ''I used to think I should try new foods; now I do it!'' In another development, students became peer educators by conducting cooking demonstrations in school and at community events and farmers' markets.
The Diet for a Healthy Planet with Teen Battle Chefs curriculum has been further integrated into the school's curriculum offerings as 1 of several electives. It is offered in 2-hour blocks with smaller class sizes (up to 12 students) each semester for students in grades 9-12 in over 85 schools in 16 states. Depending on school preference, it can be conducted in school or after school. This structure is enhanced through peer learning, in which students with prior experience in the class assist students who are new to culinary arts and nutrition. The schools also institute foodservice changes to provide more healthful menu choices.
CONCLUSIONS
Participants in Diet for a Healthy Planet with Teen Battle Chefs reported behavioral changes and greater awareness of opportunities for and interest in healthful eating at home and at school. These changes and the peer learning suggest the value of students sharing and using knowledge developed in the course. Such lessons learned can be applied to other high school settings to encourage a combination of skill building in cooking and gardening, experiential learning, and self-reflective techniques to improve dietary behavior and attitudes. The Semester culmination and presentations, student-prepared lunch in garden Self-reflection: students reflect on what they have learned and how it will affect future decisions Increase self-esteem/pride by preparing food for others in a celebratory fashion Develop self-efficacy for sharing healthful food with others school foodservice linkage resulted in improving both the ratio of fresh fruits and vegetables offered and student participation in the school's lunch service.
NOTES
The Institutional Review Board of the New York City Department of Education approved the project protocol. The Gateway Institute for Pre-College Education provided funding for this project.
